


According to a study p~blishedin 1999, the.mem nozmaliied edit distance fos 1127 pairs 
of drug names known- to be emfusing was 645,’ A matched set of non-confitsing pairshada 
mean normalized edit distance of 0.837. The aormaiized &it distance for mcapsaicinlcapmiein 
is U18. In other words, the zucagsaicin’lclrpsaicin pair is considerably more- similar &an -the 
average pair of names that tive been nzpprted in the literan~e as contitig. No other names in 
the Muhum database had a normalized edit distance less t?.mn the mean (mcapsaicinlcapsila = 
0.45 and mcapsaicinlduadacin = 0,451. 

Red Memory 
A recently published study of the relatianship between similarity and pphsnnaciisrs’ errors 

in inunediate fx-eerecall showed that errors actually decreased as @nGhrky increased.’ Basically, 
when asked to recall a list of three drug names, pharmacists cotid use a rhyning heuristic to 
sear&their memories for&e t&x-remembered names. That is, ifthey knew a drug rhped 
with -ait% , they could sear& theirmemories for all other -c&in namti un@ they recognized the 
one they were frying to recall. Thus the practice-of using-co-n stems in USAN names {e.g., 
all mtivirals end in maw’?; all mmoclond antibodies end in -m&j, increases phamnacisis abiQ 
to remember all members of a given class of -drugs, Based on their high ~imilarizy, one.woIIEcI 
expect phanmcists to associate txa~&cin and zkapsaicin in their memories. This stiari~ 
would most Iikely also lead to infzmmzes about similarity in pharjinacotbg;c category. 

Recetily. pub&he4 studies ofphazmacists’ recognitipn memory suggest that as similarity 
-between drug mrnes increases, he probability .of recqgnition memory errors increases? ‘I&- 
measure used in that study was biggun- bl a. The bigram- b 1 a si&lar$y between mcqmaich 
and caps&& is 0.82. This level of knilarity was associated with. &ni&zantIyin~eased risk of 
recognition memory errors. One waulbconclude that a pair of nrjrrnes with this similarity wodd 
be more likely tg bc falsely recognized than a pair of-names.witb a luwzx &nilari~score. In.facr, 
increased r&es of recognition memory errors began at a much lower level of similarity {i.e., at 
bigram- bl a = 0.45). 

&x.%nt studies of pharmacists visual perception of drug names suggest tiat: (a) more 
frequently prescribed.names are more accurately identified than less eequently prescribed 
names; (b) ,the denser a muneTs neighborhood, the more diffrcqh it is to perceive; and (c) the 
effects of neighborhood de&w ze stiongest when the names in the, n&hborhood are more 
frequently prescribed than .t&e target name! Since we did not have prestibing f?requency 
information about cups~icin, and simx zucapsaicin is yet ti be nx&ted aur c~ncIus~ons about 
visual perception are limited. We conclude simply tit ~~ZUCC-+XS&~II were.approved, it would be 
aneighbor of caps&in, and it woulld increase the density ofcu~~~$n ‘s neighborhood, tireby 
making cap&c@ more difficult to perceive md more: prone to be confused; 
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Overall. Evaluation 
Overall, I conclude that zucupsaicin is likely to be confused with capsaicin. This 

conclusion is based on several facts: (a) capsaicin and zucapsaicin have a similarity score in the 
% @  percentile ofall gairs of US AN names; (b) they are substantially more similar than the 
average pair of names cited in the literature as being confusing: (c) they are similar in both 
spelling and pronunciation; (cl) the similtityscon: for the pair is in the range where increased 
recognition memory errors would be expect.e& and (e) the two drugs share a common strength 
(0.073, common dosage form (cream) and common route of admjzlistration (topical), 8ne factor 
m itigating against confusion is the fact that the products difI%r in their initial letters. Similarity in 
the initial part of words is a very important driving factor in ccmfhion; and if two names -have to 
differ by only two letters, it is best that those dif%rences be at the beginning of the word 

Limftations 
This analysis is probabilistic, Most of the conclusions, therefore, must be hterpreted in 

terms of r&&e likehhoods or,probabilities, My research suggests very strongly that, for most 
types of confptsion, the error rate increases as simii&rity increases. Thus, highly similar pairs o!? 
names are more likely to be confused than less sir&r pairs. The absolute rate of coxr&zsion, 
however, depends upon a wide variety of factors, some &which were not taken.into acwnnt by 
this analysis. Asnong these are prescribing. fzequency, packaging, storage location, Rx vs. OTC 
status, the circumstances of use (home, emergency department, ete,), as-w&as themood, 
experience, and fatigue of the user. In addition, although similarity is a known risk f&x for 
confusion, it :is not a perfect predictor. Cigarette smoking is a clear risk ,factor for. lung cancer, 
but not all c@rette smokers get lung cancer (in fact, only about 10% do), Analogouaty, not all 
similar names will be confused, and low sknihuity does not guarantee against confusion. All one 
can say with confidence is that, on the whole, similarity tends to increase the risk of confusion. 

i’ “F&s, whenever possible, it is prudent to m i.nimize $milarity. .-_ 1 did not study the brand namos.of these products. If their brand names diEen then this 
will reduce the probability of confosion in se8.ings where drugs are identified by their brand 
names.‘ If the brand names are similar, it wiU increase the probability of-co&Aon 

Finally, I did not tie into account the potential severity of a confision error involvirag, 
capsaicin and zucapsaicin. Such a judgment is outside-my-area oStexpertisf&-tit I S~EX@Y 
recommend that. you obtain an expert o$nion on this rn&te~, as it has important impU far 
regulators, Even a low probability of confusion may not be toler&ed if the consequences are 
-severe. In contrast, higher probabilities of ccmfbsion might be accepted if one were confkknt that 
little harm would result, 
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EDlT CHSTANCE SEARCH 

SEARCi-l ON ZUCAPSAICIN 
Spelling Search 

Fri Aug 25 1 ?:Dl:OO CPT 2003 

No. Rank Drug lJame E&t Dis;tance 
1 1 CAPSACIN cl.181 8 

2 29 CAPSIN a.4545 

3 33 DUADACIN. 0.4545 
4 45 EUCALYPTAMlNT’ 0.5385 
5 47 ACTACIN 0.5455 

- 6 51 ACTICIN 0.5455 

7 53 ANACIN Q.54f5 

8 93 ARICIN 0.5455 

9 101 -ASPIRIN 0.5455 
10 47’0 BACITRACIN 0.5455 
11 475 DLJRAGANIDIN 0.5455 

12 477 DURASAL II 0.5455 
13 481 FURACIN 0.5455 
1% 481 ~FURADANTIN _ 0.5455 

15 485 1DARUBlClN 0.5455 
16 498 JENAMlCiN 0.5455 

17 499 KUTAAPRESSIN 0.5455 

18 500 MIACXLCIN 0.5455 
19 502 MJCRAMN 0.5455 

‘- 20 504 MUTAMYCIN 0.5455 

27 5118 OCUTRlClN 0.5455 
22 514 PAPACDN 0.5455 
23 517 PARAPlATl N 0.5455 

24 523 RT CAPSIN 0.5455 

---iii4 25 STATICIN D.5455 

26. 525 lwiM!NIcJy 0.5455 

27 ---&I 2?lXerlClN 9.5455 
28 533 TUSSAflN a.5455 
29 535 TUSSClDlN 0.5455 

30 
--_ -~~- ~ ~~~-~. 

538 ICY FOT WITH CAPSAlClN 0 s909 
‘. 31 599 AZ0 GANTRISIN 0.6154 

32 -54-Q SULFASA&AZINE 0.6154 

-609 33 LITECOAT ASPIRIN 0;625 
34 61.6 UI\IICAP WITH [RON 0.625 
35 e17 -ACHRO/vlYCh’ 0.6384 



36 &la AmAMIN 0 6364 

2L- ,825 ADAPIN 0.6384 

30 034 AK-TRACIN 0,6364 

39 635 aL5AMYClN 0 ;6364 

6x3 4D AMIKIN 0.6364 

41 w2 MLACXIN 0.6364 

ii---- 6*45 .AfWtlOCIN B.6364 

646 43 ANSAID 0.6364 

44 664 APACET cl%364 

45 672 APF’EGON 0.6364 
4% 673 AQWAPHYLLIN 0;%3fiA 

47 674 ASACOL 0.6364 

48 676 ASENDIN 0.6364 

4& 883 ASTELIN 0.6364 

50 506 AURALGAN O&3%4 
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EDlT DESTANCE SEARCH Fri Aug 29 11:91:59 CDT 2003 

S=&CH ON ZUCAPSAICIN 
Phoneme Search 

NO. Rank 
1 1 

2 29 
3 33 

4 36 
5 36 

6 38 
7 39 
a 41 

9 53 

lo4 
11 61 

12 62 

13 8% 
14 87 

15 123 
16 124 
17 130 

16 ?44 
19 145 
20 *I 51 

21 -152 

22 ‘I 56 
-%a 23 

24 160 

-52 25 

‘26 1.63 

27 167 
2% 476 
29 -175 

-780 30 

3f 726 
-727 32 

33 9024 

G-- m27 
-1067 35 

Drug Name 
CAPSAICIN 

CAPSIN 

TRIXAICIN 

ICY /-IO-T WITH CAi?SAICIM 
ACYICIN 

AK-Tf?ACIN 

CALCIDRINE 
EC VAPROSYN 

JENAMICIN 

KANAMYCIN 
KUTAj=‘RESSlN 

MAS’TLISSIN 

MOXILIN 
NAPROSYN 

ocu-TFL4cIY 
OCUTRICIN 
ROXICET 

STATICIN 
TRlAMtNICjN 
ANALGESIC BALM WlTK CAPSAICIN 

- BANCAP HC 

SALONPAS PAiN PATCH WtTH CAPb’UClN 
UNICAP CAPSULE - 

UNtCAP-SENIOR 

ACHROMYC\N 
At;TAClN 

ADAPIN 
AKNE-MYC[N 
ALRAMYCfN 

AMOXICUIN 
AMPtiOClN 
AMPlCtLLlN 

AMTUSSIN 1.1 

ANACIN 
APACEt- 

Edit Distance 
4.4878 
0.4545 

0.4545 

0.5 
0.5455 

0.5455 
cl.5455 
0.5455 

0.5455 

0.545$ 
0.5455 

0.5455 
D.5455 
0.5455 

0.5455 
0.5455 

0,5455 

0.5455 
0.5455 
0.5833 

0.5833 

0.6154 
0.6154 

0.8154 

0.6364 
0.6364 

0.6364 
0.6384 

-0.6364 

0.6364 
0.6364 

0.6364 

0.6364 

0.8384 
0,6364 



3s 1075 AQUAPHYLLIN 0.6364 
-37 I 076 ARICIN 0.6364 
38 1084 ASTELIN D.6364 
39 mi37 BACITRACIN 0.6364 
40 1092 BACMYCIN CL6364 
41 1093 BETAPACE 0.8364 
42 -1 I,51 EEWF’ACEAF D,636?1 
43 1107 BlAXlN 0.6364 
44 1163 CAFCl’l’ OS364 
45 1167 CAF~EDRINE 0.6364 

ii--- 1168 CkCET .D.6364 

47 IS?0 CAL-CIDNAlX LB364 

46 1171 c4LclQLJlD 0.6364 
49 1173 CAhlDlN 0.6364 

50 1575 CAP-PROFEW Qi6364 


